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lengths matched to the absorption wavelengths of the molecules. Mass
analysis can be performed on the resulting ions using a variety of tech-
niques, including: electrostatic, magnetic, double focusing, quadrupole lens,
ion trap, time of flight, and Fourier transform ion cyclotron resonance.
These methods have potential relevance for marine chemistry, but must
circumvent the extreme difficulties of measuring materials dissolved in sea-
water.

MS can be used for characterizing dissolved organic material (DOM) in
seawater and in surface films and paniculate organic material (POM) and
dissolved material associated with sediments. As organic matter can serve
as binding sites for trace metals, DOM identity and concentrations must be
known to understand trace metal kinetics in seawater. Characterization of
oceanic DOM is also important for a better understanding of biological
processes. At present, most of the dissolved organic compounds found in
seawater are unidentified. Carbohydrates and proteins, measured as total
(free plus combined) hydrolyzable amino acids and sugars, constitute 5 to
20% of the DOM. Other components, such as lipids and low molecular
weight organic compounds (e.g., formaldehyde and pyruvate), occur at
much lower concentrations. Another identifiable organic constituent of sea-
water is DMSP [dimethylsulfonio-propionate, a precursor of dimethyl sul-
fide (DMS)]. DMSP is an important source of DMS to the atmosphere,
having a role in formation of cloud condensation nuclei. With the MS
systems available now, several thousand different molecules could be iden-
tified in seawater in land-based laboratories. A remaining problem is to
isolate these compounds, which are present at concentrations many orders
of magnitude more dilute than the major dissolved constituents of seawater.
Emphasis should be placed on solution of basic problems of collection and
purification of substances dissolved in seawater.

Many investigators are using MS to characterize the structures of or-
ganic compounds obtained from marine particulate organic matter from sediment
traps and from suspended particulates. The origins and alteration of this
material are of great interest, and the molecules within it are generally
susceptible to structural analysis. There is a great need for advanced instru-
mentation in this area, particularly for MS-MS systems. American laborato-
ries are generally falling behind those in other countries in equipping for
these techniques.

Combinations of chromatography and MS are useful for oceanography.
Gas chromatography combined with MS is a mature technique for analyses
of complex mixtures and isotopic analysis. Liquid chromatography can be
combined with MS to examine polar, labile substances without chemical
derivatization, and is already applied in a variety of marine laboratories.
This technique is sensitive enough to detect analytes in the picornolar range.
Another application of MS is in combination with capillary zone electro-